Introduction
For more than a century, endocrine therapy has been recognized as an effective, but palliative, treatment option for advanced breast cancer. Over the last 2 decades, 2 important observations have dramatically changed this conceptual view. The first observation was the finding that tamoxifen, but also ovarian ablation, causes sustainable relapse-free and overall survival benefits in the adjuvant setting [1, 2] . The second finding relates to the potential for improvement. While for decades, randomized studies comparing different endocrine regimens had revealed 'no significant difference' between the different endocrine treatment options regarding efficacy, third-generation aromatase inhibitors improved time to progression in metastatic disease [3] but also relapse-free survival in the adjuvant setting [4] [5] [6] [7] [8] compared to tamoxifen. In addition, studies have challenged the need for chemotherapy to hormone receptor-positive premenopausal low-risk patients, suggesting many patients may be well treated with endocrine therapy alone [9, 10] , omitting the toxicity of chemotherapy. Ongoing studies are addressing important topics in adjuvant therapy. What is the optimal use of aromatase inhibitors (tamoxifen upfront versus aromatase inhibitor monotherapy, optimal duration of treatment)? And how may we improve treatment for premenopausal women? Tamoxifen and an luteinizing hormone-releasing hormone (LHRH) analogue administered in concert has been shown to improve response rate compared to monotherapy in metastatic disease [11, 12] , but we lack evidence whether this improves outcome compared to tamoxifen alone in the adjuvant setting.
tamoxifen and estrogens revealed similar anti-tumor efficacy [20] , side effects were more profound with estrogens. Combining evidence from in vitro studies with clinical data, we postulated tumors developing acquired resistance on aromatase inhibitors could be sensitive to treatment with estrogens in pharmacological doses. Among 32 heavily exposed (median 4 previous regimens) tumors, 10 achieved an objective response, with another 2 tumors obtaining stable disease for > 6 months [21] . This finding suggests that i) tumors relapsing even on potent third-generation aromatase inhibitors may still be hormonel sensitive, and ii) tumor cells may adapt their 'sensitivity window' to the hormonal environment also in vivo.
Future Outlook
There are several ways forward. First, there is a need for basic research and, in particular, translational research, to sort out the mechanisms of acquired endocrine resistance in ER-positive tumors. Trials evaluating targeted therapy in concert with endocrine manipulation are highly warranted; however, patient selection should be based on biomarkers suggesting sensitivity to a particular treatment option; alternatively, these trials should include systematic tissue sampling, allowing for retrospective identification of predictive markers for subsequent testing in a prospective setting [22] . However, there is also a need to concentrate on optimal use of endocrine therapy per se. The ATAC study revealed tamoxifen and estrogen suppression with anastrozole in concert to be inferior to anastrozole monotherapy. The situation may be different for premenopausal women. As mentioned above, the use of tamoxifen and an LHRH analogue in concert has been shown to moderately improve outcome compared to monotherapy in premenopausal metastatic breast cancer. On the other hand, the finding that potent third-generation aromatase inhibitors improve outcome, contrasting the less potent first-and second-generation compounds, further underlines the benefit of maximal estrogen suppression [23] . Now, these options are brought to the test by the Austrian ABCSG-12 study [24] , comparing an LHRH analogue in concert with either tamoxifen or anastrozole in the adjuvant setting. With a median follow-up time of 60 months, there is no difference between the 2 arms with respect to relapse rate. Most interestingly, the same study also randomized patients to +/-zoledronic acid 4 mg intravenously every 6 months, providing a 2 × 2 arm design. Use of zoledronic acid reduced the relapse rate by 35% compared to placebo across the 2 treatment options (anastrozole and tamoxifen). If confirmed in ongoing trials and during long-term follow-up, these results may have profound impact on our clinical practice. Even more, it represents a highly innovative approach pointing to a new direction for optimal combined treatment. Important issues arise; would a similar effect be recorded for example with use of the novel RANK(L) inhibitors? There may be theoretical arguments in favor [25] .
Conclusion
So, what should be the future impact of molecular biology on therapy selection? Are we to expect novel targeted therapy to take over treatment, leaving 'old-fashioned' treatment options as endocrine therapy behind? Use of trastuzumab in the adjuvant setting turned out to be a great success [26] . Yet, we should recognize there are two major cell growth driving pathways in breast cancer; the HER-2 pathway being active in about 25% of tumors, and the ER pathway. Little evidence so far suggests any additional pathways of vital importance to cellular growth to be discovered in the future. Molecular biology is not likely to leave endocrine therapy redundant; rather, it may extend and improve our understanding of the mechanisms of action as well as resistance to these treatment manipulations. As such, we will learn more with respect to the potential of combining endocrine and targeted therapy. Perhaps more importantly, we may achieve better knowledge to improve use of endocrine therapy by its own.
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